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(57)Abstract 

PROBLEM TO BE SOLVED: To achieve a recording head having 
multiple nozzles capable of performing highly accurate printing by 
disposing a plurality of actuators with the smallest dead space. 
SOLUTION: This recording head comprises actuator units 1, 1 each - 
having a plurality of pressure generating chambers which are 
arranged in a paper conveying direction in two lines in the carriage 
moving direction and pressure generating means each pressurizing 
the respective pressure generating chambers and a fluid passage 
forming unit 2 having a reservoir 31 communicated to the pressure 
g nerating chambers arranged on one line and a plurality of 
r servoirs 32-34 respectively communicated to pressure generating 
chambers arranged on the other line which are divided into plural 
regions in the paper conveying direction. The actuator units are 
disposed with the smallest dead space. A line of nozzle openings for 
ejecting black ink capable of performing data processing in a 
comparatively high speed are arranged without varying the pitches 
thereof. A line of nozzle openings of which speed of data processing 
becomes slow compared to the openings for black ink are arranged 
on the same line of the nozzle openings for black ink in the main 
scanning direction with high accuracy. 
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♦"NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not r fleet the original precisely. 

2. **** shows the word which can not be translat d. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink-jet formula recording head which is characterized by providing the following and which consists of 
a passage unit Two or more pressure generating rooms which were located in a line in the direction of an ejection, 
and were formed in the move direction of carriage two trains The reservoir which divides the pressure generating 
room which arranges two or more actuator units equipped with a pressure generating means to pressurize each 
aforementioned pressure generating room, in the direction of an ejection, and is located in a line with one [ at least ] 
train in the aforementioned ejection direction to two or more fields, and is open for free passage Nozzle opening 
which is open for free passage in each aforementioned pressure generating room 

[Claim 2] a reservoir common to the pressure generating room on a par with aforementioned one train — moreover,, 

the ink-jet formula recording head according to claim 1 which the division reservoir which the pressure generating 
room on a par with the train of aforementioned another side was divided in the aforementioned ejection direction to 
two or more fields, and resembled the pressure generating room of each field, respectively, and became independent 
in it opens for free passage 

[Claim 3] The ink-jet formula recording head according to claim 2 by which the ink of black is supplied to a reservoir 
common to the above, and color ink is supplied to the aforementioned division reservoir. 

[Claim 4] The ink-jet formula recording head according to claim 1 by which the nozzle opening train of the two 
aforementioned train is arranged so that it may be located in the aforementioned ejection direction on the same lin . 



[Translation done.] 
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* NOTICES * 

« 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has b en translated by comput r. So th translation may not reflect the original pr cis ly. 

2. **** shows th word which can not be translat d. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the technology in which invention belongs] this invention relates to plurality, the ink-jet formula 
recording head which carried out column arrangement, and the ink-jet formula recording head for full color printing 
which constituted the actuator unit of the pressure generating room which is open for free passage to nozzle 
opening which a pressure generating means is prepared [ unit ] in a field in part, and the ink of a pressure generating 
room is pressurized [ unit ], and generates an ink drop combining two or more [ more ] actuator [ detail ] unit. 
[0002] 

[D scription of the Prior Art] Since it corresponds to high-speed.printing and high-speed high-density printing, - , 
although increasing the number of nozzle openings per recording head is performed In order to influence an ink-jet 
formula recording head sensitively of unevenness, such as a flow resistance of passage, such as nozzle opening and 
a pr ssure generating room, on the relation treating a liquid called ink, forming many nozzle openings and pressure 
generating rooms in homogeneity and a high precision, since a quality of printed character deteriorates extremely 
and stops making the business as a recording head, when things are required and fault moreover occurs in at least 
one of passage or the pressure generating meanses The yield of the manufacture has the problem of a low 
extr mely. 

[0003] In order to solve such a problem, constituting the recording head which arranged two or more recording 
heads with comparatively few pressure generating meanses in main scanning direction as a unit, and was equipped 
with much nozzle openings is performed. According to this, the yield of a part with few pressure generating means s 
to constitute one unit of manufacture as a unit can improve, and the recording head which has much nozzle 
openings as a result can be manufactured by the high yield. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since enlargement of a recording device is caused and gross 
errors arise in the dot formation position between nozzle opening for blacks which influences a quality of printed 
character greatly also with the minute inclination at the time of the size as a recording head becoming large, 
consequently attaching a recording head in a recording device since a gap is generated between each actuator unit, 
and nozzle opening for colors, there is a problem that attachment work becomes difficult. The place which this 
invention is made in view of such a problem, and is made into the purpose is especially small using two or more 
record actuator units, and is offering the ink-jet formula recording head which can maintain the position precision of 
nozzle opening. 
[0005] 

[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. Two or more pressure 
g nerating rooms which were located in a line in the direction of an ejection, and were formed in the move direction 
of carriage two trains, The reservoir which divides the pressure generating room which arranges two or more 
actuator units equipped with a pressure generating means to pressurize each aforementioned pressure generating 
room, in the direction of an ejection, and is located in a line with one [ at least ] train in the aforementioned ejection 
direction to two or more fields, and is open for free passage, It had the passage unit equipped with nozzle opening 
which is open for free passage in each aforementioned pressure generating room. 
[0006] 

[Function] Since two or more actuator units are arranged in the direction of an ejection and the reservoir is divid d 
in the direction of an ejection at plurality, considering nozzle numerical aperture, the size of the main scanning 
direction of a recording head becomes small, and a recording device is miniaturized, moreover, the ****** 
g nerating room which breathes out different ink — the same unit — formation ****** — the nozzle opening train 
of color ink ****** from which data processing serves as a low speed as compared with black in the number of 
black ink ****** nozzle opening trains which can maintain a high position precision and can perform data processing 
c mparativ ly at high speed, without disturbing a n zzle op ning array pitch is located on the sam line of main 
scanning dir ction in nozzle opening of black, and a pr cision high to the same ext nt 
[0007] 

[Embodim ntsofth Invention] Then, based on th example illustrating th d tailofthisinvention.it xplains bel w. 
Drawing 1 shows on exampl of this inv ntion. and th signs 1. 1, 1, and 1 in drawing are being fix d to th passag 
formation unit 2 which can shift fix d distance d rtaL mutually and m ntions lat r four actuator units which 
press uriz the ink constitut d as th sam struct ur mutually. 
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[0008] Th array structur of the pressure g nerating room currently form d in the actuator unit to which an 
actuatoV unit and a passage formation unit are s parat d and shown, and drawing 3 mentioned them abov in the 
cross-section structur of th axis of a pressur generating ro m where drawjnjg 2 count rs is shown. 
[0009] To th substrat which consists of c ramie boards, such as a zirconia (Zr02) with the thickness which the 
sign 10 in drawing is a spacer and constitut s th pr ssure gen rating rooms 11 and 12 with a depth of about 150 
micrometers, and for which it was suitable the thing The axis of the longitudinal direction serv s as [ the pressur 
generating rooms 11 and 12 ] an acut angle theta to the array directional traverse of the nozzle openings 42 and 
43. And it is arranged so that the nose of cam of the inside which counters may be located on the same, line of main 
scanning direction, i.e., the move direction of carriage, and by the ability shifting the **** timing of an ink drop, it is 
constituted so that formation of a dot may be almost possible in the same position. 

[0010] Moreover, the up-and-down outer walls 1a and lb are formed so that it may become almost parallel to the 
axis of the pressure generating rooms 11 and 12, and the thickness is constituted thinly as much as possible. 
[0011] Thus, when it can constitute for a long time and width of face of a pressure generating room must be made 
small especially by densification as compared with the conventional pressure generating room arranged right-angl d 
by making the pressure generating rooms 1 1 and 12 incline so that the direction of an axis may serve as an acute 
angle theta to the array line of nozzle opening, and arranging them, even if it is. the capacity of a pressure 
g nerating room required for making an ink drop breathe out is fully securable. 

[0012] A sign 13 is an elastic plate, and it consists of a piezo-electric oscillating object 14 mentioned later and 
material of 15 .... which carries out elastic deformation by flexural oscillation, for example, the sheet metal of a 
zirconia with a thickness of 7 micrometers, while it demonstrates sufficient junction force, when it calcinates to a 
spacer 10 and one. 

[0013] It is the" above-mentioned piezb-eleclric oscillating object arid 14"arid"1 5 make the green sheet of 
piezoelectric material counter each pressure generating rooms 11 and 12, are stuck on the front face of the lower 
el ctrodes 16 and 17 currently formed in the front face of an elastic plate 13, are sintered after that, further, they 
fix the upper electrodes 18 and 19 and are constituted by the front face, respectively. 

[0014] These each part material 10 and 13 is fixed to one by baking, and the above-mentioned actuator unit 1 is 
constituted. 

[0015] On the other hand, the sign 2 in drawing is the above-mentioned passage formation unit which serves as th 
fixed substrate of these actuator unit 1, carries out the laminating of the nozzle plate 22 to the ink feed-hopper 
formation substrate 20 to which the actuator unit 1 serves as the cover plate stuck and fixed, and the reservoir 
formation substrate 21, and is constituted so that the effective area of another side of a spacer 10 may be closed. 
[0016] The through-holes 23 and 24 which the ink feeder current way formation substrate 20 consists of sheet 
metal of a zirconia with a thickness of 100 micrometers, and connect the nozzle openings 42 and 43 and the 
pressure generating rooms 1 1 and 12 of a nozzle plate 22, The ink feed hoppers 25 and 26 equipped with the flow 
resistance which is the grade which the reservoirs 31 and 32 (33 34) and the pressure generating rooms 1 1 and 12 
which are mentioned later can be connected [ grade ], and can make an ink drop breathe out are drilled, and it is 
constituted. Moreover, four ink inlets 38-41 are formed in the position distant from reservoirs 31 and 32 (33 34) in 
the fixed pitch so that it may stand in a line on the same line of the unilateral of the actuator unit 1. 
[0017] The reservoir 31 which supplies ink to the whole pressure generating room arranged at an unilateral at the 
plate suitable for the reservoir formation substrate 21 constituting reservoirs 31 and 32 (33 34) equipped with 
corrosion resistance, such as 1 50-micrometer stainless steel, for example, the nozzle free passage which connects 
each pressure generating rooms 11 and 12 and the nozzle openings 42 and 43 while forming three reservoirs 32 (33 
34) which supply ink independently to the pressure generating room 12 located in a side besides each actuator unit 

— holes 27 and 28 are formed and it is constituted 

[0018] The reservoirs 32-34 formed in the side else are formed in the ink feed hopper 26 which is open for free 
passage in 13 pressure generating rooms 12, and the size which can be open for free passage in the number which 
divided two or more pressure generating rooms 12 up and down on a par with a side besides four actuator units 1, 1, 
1, and 1, respectively into three equally, and this example. Moreover, the ink inlets 38, 39, 40, and 41 formed in the 
ink feed-hopper formation substrate 20 are open for free passage, and supply of a yellow, a Magenta, and the ink of 
cyanogen of each reservoirs 31-34 is attained at the reservoir 31 at black ink and other reservoirs 32-34. 
[0019] 22 is the above-mentioned nozzle plate and was shown in drawing 5 — as — the actuator units 1, 1, 1. and 1 

— a nozzle free passage — it is open for free passage through holes 23 and 27, and 24 and 28, and it is formed in 
the same pitch as the above-mentioned pressure generating rooms 11 and 12 so that two things horizontally 
located in a line may be located on the same line In addition, the signs 44-47 in drawing show the compliance grant 
field which consists of a thin-walled part formed in each reservoirs 31-34. 

[0020] In this example, it carries in carriage so that the array line of each nozzle openings 42 and 43 may be in 
agr ement in the direction of vertical scanning of an ejection, i.e.. the direction, and the ink of black is supplied to 
th r servoir 31 of th unilateral of the passag formation unit 2, and each ink of a yellow, cyanogen, and a Mag nta 
is suppli d to three r servoirs 32, 33, and 34 of the side else. And th dot formation signal of black is supplied to th 
pi zoelectric transducer 14 of the unilateral of ach units 1, 1, 1, and 1, and a color dot formation signal is suppli d 
to th piezoel ctric transduc r 15 of a sid b sides ach unit 

[0021] That is, the dot formation signal of cyanogen is furth r suppli d to the pi zoel ctric transduc r 15 of the 
pressur generating r om 12 which is open f r fre passag tar servoir 34 at th pi zoel ctric transducer 15 f 
the pr ssure generating room 12 which the dot formation signal of a Magenta op ns for fr passage to a reserv ir 
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33 again at th piezo lectric transducer 15 of the pr ssur g nerating room 12 which a yellow dot formation signal 
op ns for fr e passag to a r servoir 32. 

[0022] Ther by. if a black dot formation signal is impr ssed, a pi zoelectric transducer 14 will bend and displace to a 
pressur g nerating room sid , and will pressuriz the ink of th pressure gen rating room 11 of an unilateral, the 
pressuriz d black ink — th nozzle free passag of the passag formation unit 2 — ** breathed out as an ink drop 
from the n zzle opening 42 via holes 23 and 27 

[0023] If a driving signal is sever d and a piezo lectric transducer 14 r turns to th original stat , th pressur 
g nerating room 11 will expand. Ink flows into the pressure generating room 1 1 from the reservoir 31 which this 
connects through the pressure generating room 11 and the ink feed hopper 25 concerned. 

[0024] Moreover, if the dot formation signal of a color is impressed, the piezoelectric transducer 15 of the side els 
will bend and displace to a pressure generating room side, and will pressurize the ink of the pressure generating 
room 12 of the side else, the ink of the pressurized color — the nozzle free passage of the passage formation unit 2 
— ** breathed out as an ink drop from the nozzle opening 43 via holes 24 and 28 

[0025] If a driving signal is severed and a piezoelectric transducer 1 5 returns to the original state, the pressure 
generating room 12 will expand. The color ink of the reservoirs 32-34 which this connects through the pressure 
g nerating room 12 and the ink feed hopper 26 concerned flows into the pressure generating room 12. 
[0026] By the way. since the position is shifted in the direction of an ejection every about 13 dots, the ** nozzle 
opening 43 which breathes out the ink drop of a color can form the dot of each color in the same position by making 
the feed per revolution of a record form in agreement with the recording width of each color. Hereafter, such a 
process is repeated and printing is performed. 

[0027] On the other hand, if it supplies a driving signal only to the piezoelectric transducer 14 of the pressure 

g nerating room 1 1 arranged up and down by the unilateral in printing text data and monochrome image data, it can 

print to the width of face of about about 3 times [ at the time of color printing ] direction of an ejection. 

[0028] In addition, although the example was taken and explained when a recording head was constituted using four 

actuator units in this example Also as opposed to that in which very many number of pressure generating rooms 

was formed, and the thing using two or more actuators again It is clear to divide the thing from an unilateral into 

black, and to divide the thing by the side of the side else into two or more fields, and to do the same operation so, if 

it is the structure which can supply ink independently to each field. 

[0029] Drawing 6 is what shows other examples of this invention, the signs 1,1. and 1 in drawing Three actuator 
units which pressurize the ink constituted as the same structure It is arranged in the direction of an ejection at the 
passage unit 50 which carries out the fixed ************ after-mentioned so that it may be located on the same 
line in the direction of an ejection at one side of the train of the pressure generating room of other units where th 
train of one pressure generating room adjoins among the trains of the pressure generating room of two trains of 
ach unit 1 desirably. 

[0030] It is formed in the passage unit 50 so that it may be located on the same line in the direction of an ejection 
at one side of the nozzle opening train which is open for free passage to other units which one nozzle opening train 
adjoins among the nozzle opening trains of two trains which the pressure generating room of each actuator unit and 
nozzle opening open for free passage open for free passage to each unit 1 desirably. Moreover, the ink inlets 51, 52, 
53, 54, 55, and 56 are formed so that it may be located in the both sides of each actuator units 1,1, and 1, and th 
r servoirs 57, 58, 59, 60, 61, and 62 which each ink inlets 51-56 are made open for free passage, and are open for 
fre passage in each actuator units 1 and 1 and the pressure generating room in every one are formed. 
[0031] According to this example, by supplying the ink of the ink in which colors differ, i.e., black, a yellow, a dark 
Magenta, a light Magenta, dark cyanogen, and light cyanogen from the outside to each ink inlets 51-56, it can stop 
and the recording device in which color printing in the ink of six colors is possible can be constituted, as long as 
possible in the size of main scanning direction. 

[0032] In addition, although the example was taken and explained when three actuator units were used in this 

xample, the recording head which makes the ink drop of six or more colors breathe out can be constituted by 
incr asing further the number of the actuator units arranged in the direction of an ejection. 

[0033] In addition, it sets in the above-mentioned example, and although the example was taken and explained to 
th recording head which used two or more units which it expands [ units ] and shrink a pressure generating room 
by flexural oscillation of a piezoelectric transducer, the same operation is done so, even if it makes the end of the 
piezoelectric transducer in longitudinal-oscillation mode contact an elastic plate and applies to what heats a 
pr ssure generating room by the heater element, and pressurizes it. 

[0034] Moreover, although the example was taken and explained to the actuator which made the pressure 

gen rating room incline to the array line of nozzle opening in an above-mentioned example, it is clear that the array 

pitch of nozzle opening in an aajoining field is applicable also to the thing of structure maintainable identically to the 

array pitch of nozzle opening of actuator unit original. 

[0035] 

[Effect of the Invention] Two or mor pressure g nerating rooms which w re locat d in a line in the dir ction of an 
ejection in this invention as explain d abov , and w r formed in the mov dir ction f carriage two trains. The 
reserv ir which divides the pr ssur g n rating room which arranges two or m r actuator units equipped with a 
pr ssur generating m ans to pressuriz ach pr ssure generating room, in the direction of an ejection, and is 
locat d in a lin with one [ at least ] train in th direction of an ejection to two or mor fields, and is open for free 
passag , Sine the passag unit equipped with nozzle opening which is open for fr passag in each pr ssur 
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generating room constitut d the r cording h ad Th small r cording head which has arranged two or more actuator 
units by th small dead space as much as possible, and improv d the pr cision of a dot formation position, and was 
xcellent in the quality of printed charact r is realizabl . 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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TECHNICAL HELD 



[The field of the technology in which invention belongs] this invention relates to plurality, the ink-jet formula 
r cording head which carried out column arrangement, and the ink-jet formula recording head for full color printing 
which constituted the actuator unit of the pressure generating room which is open for free passage to nozzle 
opening which a pressure generating means is prepared [ unit ] in a field in part, and the ink of a pressure generating 
room is pressurized [ unit ], and generates an ink drop combining two or more [ more ] actuator [ detail ] unit. 
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PRIOR ART 



[Description of the Prior Art] Since it corresponds to high-speed printing and high-speed high-density printing, 
although increasing the number of nozzle openings per recording head is performed, it is an ink-jet formula recording 
head. In order to be sensitively influenced of unevenness, such as a flow resistance of passage, such as nozzle 
opening and a pressure generating room, on the relation treating a liquid called ink, forming many nozzle openings 
and pressure generating rooms in homogeneity and a high precision, since a quality of printed character deteriorat s 

xtremely and stops making the business as a recording head, when things are required and fault moreover occurs 
in at least one of passage or the pressure generating meanses The yield of the manufacture has the problem of a 
low extremely. 

[0003] In order to solve such a problem, constituting the recording head,which arranged two or more recording.- 
heads with comparatively few pressure generating meanses in main scanning direction as a unit, and was equipped 
with much nozzle openings is performed. According to this, the yield of a part wjth few pressure generating meanses 
to constitute one unit of manufacture as a unit can improve, and the recording head which has much nozzle 
openings as a result can be manufactured by the high yield. 
[0004] 
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EFFECT OF THE INVENTION 



[Effect of the Invention] Two or more pressure generating rooms which were located in a line in the direction of an 
ejection in this invention as explained above, and were formed in the move direction of carriage two trains, The 
reservoir which divides the pressure generating room which arranges two or more actuator units equipped with a 
pressure generating means to pressurize each pressure generating room, in the direction of an ejection, and is 
located in a line with one [ at least ] train in the direction of an ejection to two or more fields, and is open for free 
passage, The passage unit equipped with nozzle opening which is open for free passage in each pressure generating 
room constituted the recording head. Therefore, the small recording head which has arranged two or more actuator 
units by the small dead space as much as possible, and improved the precision of a dot formation position, and was 
...... . xcellent in the quality of printed character is realizable ~ . ~. - - 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, since enlargement of a recording device is caused and gross 
errors arise in the dot formation position between nozzle opening for blacks which influences a quality of printed 
character greatly also with the minute inclination at the time of the size as a recording head becoming large, 
consequently attaching a recording head in a recording device since a gap is generated between each actuator unit, 
and nozzle opening for colors, there is a problem that attachment work becomes difficult The place which this 
invention is made in view of such a problem, and is made into the purpose is especially small using two or more 
record actuator units, and is offering the ink-jet formula recording head which can maintain the position precision of 
nozzle opening. 
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MEANS 



[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. Two or more pressure 
gen rating rooms which were located in a line in the direction of an ejection, and were formed in the move direction 
of carriage two trains, The reservoir which divides the pressure generating room which arranges two or more 
actuator units equipped with a pressure generating means to pressurize each aforementioned pressure generating 
room, in the direction of an ejection, and is located in a line with one [ at least ] train in the aforementioned ejection 
direction to two or more fields, and is open for free passage, It had the passage unit equipped with nozzle opening 
which is open for free passage in each aforementioned pressure generating room. 
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OPERATION 



[Function] Since two or more actuator units are arranged in the direction of an ejection and the reservoir is divided 
in the direction of an ejection at plurality, considering nozzle numerical aperture, the size of the main scanning 
direction of a recording head becomes small, and a recording device is miniaturized, moreover, the pressure 
generating room which carries out the regurgitation of the different ink — the same unit — formation ****** — the 
nozzle opening train for color ink regurgitation from which data processing serves as a low speed as compared with 
black in the number for black ink regurgitation of nozzle opening trains which can maintain a high position precision 
and can perform data processing comparatively at high speed, without disturbing a nozzle opening array pitch is 
located on the same line of main scanning direction in nozzle opening of black, and a precision high to the same 
xtent — 
[0007] 

[Embodiments of the Invention] Then, based on the example illustrating the detail of this invention, it explains below. 
Drawing 1 shows one example of this invention, and the signs 1.1,1, and 1 in drawing are being fixed to the passage 
formation unit 2 which can shift fixed distance deltaL mutually and mentions later four actuator units which 
pressurize the ink constituted as the same structure mutually. 

[0008] The array structure of the pressure generating room currently formed in the actuator unit to which an 
actuator unit and a passage formation unit are separated and shown, and drawing 3 mentioned them above in the 
cross-section structure of the axis of a pressure generating room where drawing 2 counters is shown. 
[0009] To the substrate which consists of ceramic boards, such as a zirconia (Zr02) with the thickness which the 
sign 10 in drawing is a spacer and constitutes the pressure generating rooms 11 and 12 with a depth of about 150 
micrometers, and for which it was suitable the thing The axis of the longitudinal direction serves as [ the pressure 
generating rooms 11 and 12 ] an acute angle theta to the array directional traverse of the nozzle openings 42 and 
43. And it is arranged so that the nose of cam of the inside which counters may be located on the same line of main 
scanning direction, i.e., the move direction of carriage, and by the ability shifting the regurgitation timing of an ink 
drop, it is constituted so that formation of a dot may be almost possible in the same position. 
[0010] Moreover, the up-and-down outer walls 1a and 1b are formed so that it may become almost parallel to the 
axis of the pressure generating rooms 11 and 12, and the thickness is constituted thinly as much as possible. 
[0011] Thus, when it can constitute for a long time and width of face of a pressure generating room must be made 
small especially by densification as compared with the conventional pressure generating room arranged right-angled 
by making the pressure generating rooms 1 1 and 12 incline so that the direction of an axis may serve as an acute 
angle theta to the array line of nozzle opening, and arranging them, even if it is, the capacity of a pressure 
generating room required for making an ink drop breathe out is fully securable. 

[0012] A sign 13 is an elastic plate, and it consists of a piezo-electric oscillating object 14 mentioned later and 
material of 15 .... which carries out elastic deformation by flexural oscillation, for example, the sheet metal of a 
zirconia with a thickness of 7 micrometers, while it demonstrates sufficient junction force, when it calcinates to a 
spacer 10 and one. 

[0013] It is the above-mentioned piezo-electric oscillating object and 14 and 15 .... make the green sheet of 
piezoelectric material counter each pressure generating rooms 11 and 12, are stuck on the front face of the lower 
electrodes 16 and 17 currently formed in the front face of an elastic plate 13, are sintered after that, further, they 
fix the upper electrodes 18 and 19 and are constituted by the front face, respectively. 

[0014] These each part material 10 and 13 is fixed to one by baking, and the above-mentioned actuator unit 1 is 
constituted. 

[0015] On the other hand, the sign 2 in drawing is the above-mentioned passage formation unit which serves as the 
fixed substrate of these actuator unit 1, carries out the laminating of the nozzle plate 22 to the ink feed-hopper 
formation substrate 20 to which the actuator unit 1 serves as the cover plate stuck and fixed, and the reservoir 
formation substrate 21, and is constituted so that the effective area of another side of a spacer 10 may be closed. 
[0016] The through-holes 23 and 24 which the ink f der curr nt way formation substrat 20 consists of sh t 
metal of a zirconia with a thickn ss of 100 microm t rs, and conn ct th nozzle openings 42 and 43 and th 
pressur generating rooms 1 1 and 12 of a nozzl plat 22, The ink fe d hopp rs 25 and 26 quipp d with the flow 
resistance which is the grad which the r servoirs 31 and 32 (33 34) and th pr ssur gen rating rooms 1 1 and 12 
which are mentioned later can be connected [ grade ], and can mak an ink drop breathe out are drill d. and it is 
constitut d. Mor ov r, four ink inl ts 38-41 are formed in the position distant from r serv irs 31 and 32 (33 34) in 
th fixed pitch s that it may stand in a line on th sam line of the unilateral f the actuator unit 1. 
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[0017] The reservoir 31 which supplies ink to the whole pr ssur g n rating room arranged at an unilat ral at the 
plate suitable forth res rvoir formation substrat 21 constituting reservoirs 31 and 32 (33 34) equipped with 
corrosion resistance, such as 1 50-microm ter stainless ste I, for xample, th nozzle free passag which connects 
each pressure generating rooms 11 and 12 and the nozzl openings 42 and 43 while forming thr e r servoirs 32 (33 
34) which supply ink independently to th pr ssure generating room 12 locat d in a sid besides ach actuator unit 

— hoi s 27 and 28 ar formed and it is constitut d 

[0018] The r servoirs 32-34 formed in th side els ar formed in th ink fe d hopper 26 which is open for fr 
passage in 13 pressure generating rooms 12, and the size which can be open for free passage in the number which 
divided two or more pressure generating rooms 12 up and down on a par with a side besides four actuator units 1,1, 
1. and 1, respectively into three equally, and this example. Moreover, the ink inlets 38, 39, 40, and 41 formed in th 
ink feed-hopper formation substrate 20 are open for free passage, and supply of a yellow, a Magenta, and the ink of 
cyanogen of each reservoirs 31-34 is attained at the reservoir 31 at black ink and other reservoirs 32-34. 
[0019] 22 is the above-mentioned nozzle plate and was shown in drawing 5 — as — the actuator units 1,1,1. and 1 

— a nozzle free passage — it is open for free passage through holes 23 and 27, and 24 and 28, and it is formed in 
the same pitch as the above-mentioned pressure generating rooms 11 and 12 so that two things horizontally 
located in a line may be located on the same line In addition, the signs 44-47 in drawing show the compliance grant 
field which consists of a thin-walled part formed in each reservoirs 31-34. 

[0020] In this example, it carries in carriage so that the array line of each nozzle openings 42 and 43 may be in 
agreement in the direction of vertical scanning of an ejection, i.e., the direction, and the ink of black is supplied to 
the reservoir 31 of the unilateral of the passage formation unit 2, and each ink of a yellow, cyanogen, and a Magenta 
is supplied to three reservoirs 32, 33, and 34 of the side else. And the dot formation signal of black is supplied to th 
piezoelectric transducer 14 of the unilateral of each units 1,1,1, and 1, and a color dot formation signal is supplied 
to the piezoelectric transducer 15 of a side besides each unit. 

[0021] That is. the dot formation signal of cyanogen is further supplied to the piezoelectric transducer 15 of the 
pressure generating room 12 which is open for free passage to a reservoir 34 at the piezoelectric transducer 15 of 
the pressure generating room 12 which the dot formation signal of a Magenta opens for free passage to a reservoir 
33 again at the piezoelectric transducer 15 of the pressure generating room 12 which a yellow dot formation signal 
op ns for free passage to a reservoir 32. 

[0022] Thereby, if a black dot formation signal is impressed, a piezoelectric transducer 14 will bend and displace to a 
pressure generating room side, and will pressurize the ink of the pressure generating room 11 of an unilateral, the 
pressurized black ink — the nozzle free passage of the passage formation unit 2 — the regurgitation is carried out 
as an ink drop from the nozzle opening 42 via holes 23 and 27 

[0023] If a driving signal is severed and a piezoelectric transducer 14 returns to the original state, the pressure 
g nerating room 1 1 will expand. Ink flows into the pressure generating room 1 1 from the reservoir 31 which this 
connects through the pressure generating room 1 1 and the ink feed hopper 25 concerned. 

[0024] Moreover, if the dot formation signal of a color is impressed, the piezoelectric transducer 1 5 of the side els 
will bend and displace to a pressure generating room side, and will pressurize the ink of the pressure generating 
room 12 of the side else, the ink of the pressurized color — the nozzle free passage of the passage formation unit 2 

— the regurgitation is carried out as an ink drop from the nozzle opening 43 via holes 24 and 28 

[0025] If a driving signal is severed and a piezoelectric transducer 1 5 returns to the original state, the pressure 
g nerating room 12 will expand. The color ink of the reservoirs 32-34 which this connects through the pressure 
generating room 12 and the ink feed hopper 26 concerned flows into the pressure generating room 12. 
[0026] By the way, since the position is shifted in the direction of an ejection every about 13 dots, the nozzle 
op ning 43 which carries out the regurgitation of the ink drop of a color can form the dot of each color in the sam 
position by making the feed per revolution of a record form in agreement with the recording width of each color. 
Hereafter, such a process is repeated and printing is performed. 

[0027] On the other hand, if it supplies a driving signal only to the piezoelectric transducer 14 of the pressure 
generating room 1 1 arranged up and down by the unilateral in printing text data and monochrome image data, it can 
print to the width of face of about about 3 times [ at the time of color printing ] direction of an ejection. 
[0028] In addition, although the example was taken and explained when a recording head was constituted using four 
actuator units in this example Also as opposed to that in which very many number of pressure generating rooms 
was formed, and the thing using two or more actuators again It is clear to divide the thing from an unilateral into 
black, and to divide the thing by the side of the side else into two or more fields, and to do the same operation so, if 
it is the structure which can supply ink independently to each field. 

[0029] Drawing 6 is what shows other examples of this invention, the signs 1.1, and 1 in drawing Three actuator 
units which pressurize the ink constituted as the same structure It is arranged in the direction of an ejection at th 
passage unit 50 which carries out the fixed after- mentioned so that it may be located on the sam 

line in the direction of an ej ction at one sid of th train of th pressur g n rating ro m of other units where the 
train of one pr ssur g nerating room adjoins am ng the trains of the pressur g nerating r m of two trains f 
ach unit 1 desirably. 

[0030] It is formed in the passage unit 50 so that it may b located on th same line in the dir ction of an ejection 
at one side of the nozzl opening train which is open for fr e passage to ther units which ne nozzl op ning train 
ac(j ins among th n zzle opening trains of two trains which th pressur gen rating r om of ach actuator unit and 
nozzl opening open f r fr e passage op n for fr passage to each unit 1 d sirably. Mor over, th ink inl ts 51. 52. 
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53, 54, 55, and 56 are formed so that it may be locat d in the both sides of each actuator units 1,1, and 1, and th 
reservoirs 57, 58, 59, 60, 61, and 62 which ach ink inlets 51-56 are made open for fr passag , and ar open for 
free passage in each actuator units 1 and 1 and the pressur g nerating room in v ry one are formed. 
[0031] According to this exampl , by supplying the ink of the ink in which colors differ, i.e., black, a y Now, a dark 
Magenta, a light Magenta, dark cyanogen, and light cyanog n fr m the outsid to ach ink inlets 51-56, it can stop 
and the r cording d vice in which color printing in th ink of six colors is possible can b constituted, as long as 
possible in th siz of main scanning direction. 

[0032] In addition, although the example was taken and explained when three actuator units were used in this 
example, the recording head which makes the ink drop of six or more colors breathe out can be constituted by 
incr asing further the number of the actuator units arranged in the direction of an ejection. 

[0033] In addition, it sets in the above-mentioned example, and although the example was taken and explained to 
th recording head which used two or more units which it expands [ units ] and shrink a pressure generating room 
by flexural oscillation of a piezoelectric transducer, the same operation is done so, even if it makes the end of the 
piezoelectric transducer in longitudinal-oscillation mode contact an elastic plate and applies to what heats a 
pr ssure generating room by the heater element, and pressurizes it. 

[0034] Moreover, although the example was taken and explained to the actuator which made the pressure 
generating room incline to the array line of nozzle opening in an above-mentioned example, it is clear that the array 
pitch of nozzle opening in an aajoining field is applicable also to the thing of structure maintainable identically to the 
array pitch of nozzle opening of actuator unit original. 
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* "Notices * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not r fleet th original precisely. 
2.4c*** shows the word which can n t be translat d. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Bri f Description of the Drawings] 

[Drawing 1] It is the front view showing one example of the recording head of this invention. 

iQrawingJIl I* ' s drawing in which dividing an actuator unit and a passage formation unit into, and showing the cross- 
s ction structure of the axis of the pressure generating room which counters an ink-jet formula recording head 
same as the above. 

[Drawing 3] It is drawing in which removing an elastic plate and showing one example of the actuator unit which 
constitutes the ink-jet formula recording head of this invention. 

[Drawing 4] It is drawing showing one example of the nozzle plate used for a recording head same as the above. 
[Drawing 5] It is drawing showing the physical relationship of two aajoining. record. actuator units. ... 
[Drawing (Q It is drawing showing other examples of this invention by relation between an actuator unit and a 
res rvoir. 

[Description of Notations] 

1 Actuator Unit 

2 Passage Formation Unit 

10 Spacer 

11 12 Pressure generating room 

13 Elastic Plate 

14 15 Piezoelectric transducer 

20 Ink Feed-Hopper Formation Board 

21 Reservoir Formation Board 

22 Nozzle Plate 

23, 24, 27, 28 Nozzle run through-hole 

25 26 Ink feed hopper 

31-34 Reservoir 

38-41 Ink inlet 

42 43 Nozzle opening 
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♦ •NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has b n translated by comput r. So the translation may not r fleet th original precis ly. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 

'Drawing 1] 




[Drawing 3] 
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[Drawing 6] 
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